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"By adding periodic rebuilding of the tree, we 
obtain a data structure that is theoreticaly 
superior to standard B-trees in many ways. 
Our results suggest that rebalancing on 
deletion no only unnecessary but may be 
harmful." 


S. Sen and R. E. Tarjan, "Deletion without rebalancing in multiway search trees." ISAAC, pp. 
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T. Grust et al. (Hrsg.): Datenbanksysteme fiir Business, Technologie und Web (BTW 2019), 
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Waves of misery after index creation 


Nikolaus Glombiewski! Bernhard Seeger? Goetz Graefe? 


Abstract: After creation of a new b-tree, the ordinary course of database updates and index 
maintenance causes waves of node splits. Thus, a new index may at first speed up database query 
processing but then the first “wave of misery" requires effort for frequent node splits and imposes 
spikes of buffer pool contention and of I/O. Waves of misery continue over multiple instances although 
eventually the waves widen, flatten, and spread further apart. Free space in each node left during index 
creation fails to prevent the problem; it merely delays the onset of the first wave. We have found a 
theoretically sound way to avoiding these waves of misery as well as some simple and practical means 
to reduce their amplitude to negligible levels. Experiments demonstrate that these techniques are also 
effective. Waves of misery occur in databases and in key-value stores, in primary and in secondary 
b-tree indexes, after load operations, and after b-tree reorganization or rebuild. The same remedies 
apply with equal effect. 


Keywords: Indexing, Bulk Loading, B-tree 


1 Introduction 


The purpose of adding an index to a database table is to improve the performance of 
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Riegger Christian, Vincon Tobias, Petrov llia. (2017). Write-optimized indexing with 
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